Abstract
In 2010, the Accreditation Council for Graduate Medical Education released its resident duty hours restrictions, requiring that faculty monitor their residents' patient handoffs to ensure that residents are competent in handoff communications. Although studies have reported the need to improve the effectiveness of the handoff and a variety of curricula have been suggested and implemented, a common method for teaching and evaluating handoff skills has not been developed. Also in 2010, engineers, informaticians, and physicians interested in patient handoffs attended a symposium in Savannah, Georgia, hosted by the Association for Computing Machinery, entitled Handovers and Handoffs: Collaborating in Turns. As a result of this symposium, a workgroup formed to develop practical and readily implementable educational materials for medical educators involved in teaching patient handoffs to residents. In this article, the result of that yearlong collaboration, the authors aim to provide clarity on the definition of the patient handoff, to review the barriers to performing effective handoffs in academic health centers, to identify available solutions to improve handoffs, and to provide a structured approach to educating residents on handoffs via a curricular blueprint. The authors' blueprint was developed to guide educators in customizing handoff education programs to fit their specific, local needs. Hopefully, it also will provide a starting point for future research into improving the patient handoff. Increasingly complex patient care environments require both innovations in handoff education and improvements in patient care systems to improve continuity of care.
Althoughpatientcarehasinvolved,for
at least the last century, the input of multiple physicians, the traditional model of care includes one primary physician who assumes responsibility for each patient and others who consult in their areas of expertise. This established method provides continuity of care by minimizing patient transfers, often at the cost of prolonging an individual physician's workday. 1, 2 In the 21st century, the shift from this traditional model of inpatient medicine to a teambased model and the advent of resident duty hours restrictions have called attention to the patient handoff. In its 2006 National Patient Safety Goals, the Joint Commission recommended standardizing patient handoff procedures and using "read-back" and "repeat-back" practices during transitions of care. 3 In 2010, the Joint Commission then incorporated the patient handoff into its Accreditation Standards, 3 and the Accreditation Council for Graduate Medical Education (ACGME) released its resident duty hours restrictions, which went into effect in July 2011, requiring faculty to monitor their residents' patient handoffs to ensure that residents are competent in handoff communications. 4 Educating residents to perform patient handoffs effectively offers several benefits, including promoting patient safety, maintaining continuity of care, and enhancing and maintaining professionalism through teamwork. 5 Although a variety of curricular methods have been suggested and implemented at academic health centers (AHCs) in the United States, no one has developed a comprehensive approach to teaching and assessing residents' competence in patient handoffs. Our increasing reliance on electronic health records (EHRs) and other such technologies also necessitates that we consider the complex, tightly structured, highly interdependent, and technologydriven clinical organization of AHCs in designing curricula to teach patient handoffs to residents.
Designing a Curriculum Blueprint for Teaching Patient Handoff Skills to Residents
Computer-supported cooperative work (CSCW) addresses how computer technologies help people work together. Those involved in CSCW have developed workflow systems that help teams to communicate and to coordinate their actions. 6 In health care, engineers, informaticians, and computer scientists have been working with physicians to support their clinical work for over two decades through the development of computerized physician order entry and electronic medical records. [7] [8] [9] Given these collaborations and the increasing use of technology in patient handoffs, the CSCW 2010 conference committee issued a call for papers describing common themes and distinctive features of handoffs. This call led to a symposium entitled Handovers and Handoffs: Collaborating in Turns at handoffs. As a result of these discussions, a smaller workgroup, of which we were a part, formed to develop practical and readily implementable educational materials for program directors and other educators involved in teaching handoffs to residents. In this article, the product of our yearlong collaboration, we aim to provide clarity on the definition of the patient handoff, to review the barriers to performing effective handoffs in AHCs, to identify available solutions to improve handoffs, and to provide a structured approach to educating residents on handoffs via a curriculum blueprint.
Defining the Patient Handoff
Patient handoffs are complex and multifaceted events that occur daily at AHCs. 10 The purpose of the handoff is to ensure continuity of care and highquality, safe care decisions in a specific physical and cultural environment. Typically, handoffs involve the communication of information among participants; however, they are more than the passive transfer of information. The cornerstone of the handoff is the transfer of responsibility between the participants. 11 Consequently, handoffs require a bidirectional conversation including active involvement of the sender and the receiver. 12, 13 Residents participating in patient handoffs may not interact regularly with each other, may be located in different parts of the AHC, may have different skill and experience levels, or may come from different clinical backgrounds. Despite these potential obstacles, residents need to transmit efficiently all of the relevant information about a group of patients and the responsibility for their care to the incoming physicians. At a minimum, residents should provide patient identification, diagnostic summary, the patient's current condition and trajectory, a plan of care, a prioritized to-do list, and a plan for anticipated events. 14 Patients, physicians, and the public expect this brief exchange to result in a shared understanding of the patient among those responsible for his or her care. In particular, the receiving physician should be able to understand all likely contingencies and changes in the patient's condition. [15] [16] [17] Effective handoffs include a meaningful dialogue that creates an opportunity to identify and correct errors in real time. These brief conversations then must establish meaning between the participants, 18 resulting in a shared understanding of the patient, the care goals and tasks, and the possible scenarios that may pose a threat to the patient during the care process.
Issues With Patient Handoffs
Although handoffs are common events in nearly all patient care settings, the literature to date highlights a few important issues. Poorly conducted handoffs result in the omission of care tasks, misunderstandings, errors, and adverse events. 11,12,19 -21 Discontinuity of care due to ineffective handoffs also has been associated with longer hospital stays and increased costs. 12, 22, 23 Communication failures during handoffs frequently lead to uncertainty during subsequent patient care decisions, which can result in patient harm. 11, 12, 19, 20, 23, 24 As a result, regulatory agencies and accrediting organizations have increased their focus on handoffs as a key component of patient safety. Although handoffs have increased at AHCs under new resident duty hours restrictions, 19 many residency programs provide only "on-the-job" instruction, without a formal curriculum. This paucity of formal curricula contributes to concerns about the effects of resident duty hours restrictions on inpatient continuity of care. 2, 25, 26 Thus, despite evidence that communication plays a critical role in effective patient care, 27 residents may be unable to conduct handoffs properly because of inexperience or their inability to synthesize information or to deal with inadequate staffing or patient emergencies. They also may be unwilling to conduct handoffs because of a desire to personally rather than collaboratively provide continuity of care, a sense of obligation to complete assigned tasks for their patients, or a fear that handoffs may not meet expectations. 19, 28 A particular problem with on-the-job instruction is that faculty, who were educated before the 80-hour workweek restrictions were enacted, may themselves lack training and a full appreciation of the importance of the transfer-of-care process, making them reluctant to incorporate teaching or supervision of the handoff into their clinical teaching and practice responsibilities. 29
Technology and Tools for Improving Patient Handoffs
Research related to the design and improvement of handoffs in the fields of nursing and, to a lesser degree, medicine spans nearly 30 years and has emphasized continuity of patient care as a critical goal. 24,30 -32 Elements of handoff practices during end-of-shift transfers in high-risk industries, such as space shuttle in-flight management, nuclear power plants, and dispatch services, have been studied by human factors engineering researchers. 17, 33 Their approaches may offer guidance for medical handoffs, such as how to standardize the sequence of information items and ensure that the individual receiving the information has the opportunity to ask questions and to clarify responses. 11 This research contributed to the Joint Commission's recommendation to standardize patient handoffs in medicine. However, implementing this recommendation has been challenging, in part because of a lack of guidance on how to interpret the term standardization given the significant range in the scope and content of handoffs across and within clinical units. 11, 34 Because the handoff is critical to patient safety, an important area for future work is the design of electronic handoff tools, either freestanding or as part of EHRs. Handoffs currently are not adequately supported by national EHR vendors. Historically, most physicians support the "off-the-record" status of the written sign-out, maintaining that it is not officially part of a patient's medical records; yet, recently, some physicians have tried to incorporate sign-out directly into the EHR. 35 A key concern in this debate is increased liability for physicians due to the discoverability of sensitive communications.
Educational Approaches and Considerations for Improving Patient Handoffs
The 2010 ACGME standards for resident duty hours and the learning environment require that residents and practicing physicians receive formal training in patient handoff communication. 36 A variety of methods for teaching handoff skills have been described in the literature, including live, Web, and videobased teaching modules, 37-41 information frameworks designed or adapted to handoffs, [42] [43] [44] the use of health information technology to support information exchange, 5, 45 and expanding the number of sources of information by including nurses and senior physicians in handoffs. 12 Recent work also has focused on the use of objective skills-based examinations to allow residents to practice handoff skills in a simulated or an applied context. 46, 47 Despite this plethora of methods, educators are lacking a comprehensive system for teaching and assessing resident handoff skills that adheres to the new ACGME requirements.
Many of these methods to teach effective patient handoffs focus on residents' ability to communicate and on systems that support their workflow, rather than on their development of the medical knowledge and clinical decision-making skills that ensure that the information they are communicating is appropriate and properly understood by the receiver. 11, 12 Even less attention is paid to professionalism, systems-based practice, and quality improvement. For other elements of clinical practice, such as taking a history, conducting a physical, making a differential diagnosis, or performing bedside procedures, there are formal curricula, systematic processes for teaching and evaluation, and graded autonomy as residents develop competence. 48 To fill this gap, we set out to create a curriculum blueprint to assist educators in developing a similar method for teaching patient handoff skills. Our workgroup participated in monthly conference calls, with each participant bringing a unique perspective to the discussions, providing us with a comprehensive view of the field of patient handoffs. We generated a large list of tools and resources related to the topic and condensed it into our final curriculum blueprint, which then was reviewed internally and field tested at various AHCs across the country.
Our blueprint (see Table 1 ) introduces a set of initially validated tools for teaching and assessing handoff skills. It includes teaching and learning strategies and opportunities to apply and test what has been learned, suited to promote the progressive development of handoff competencies throughout residency. The structure of our blueprint is based on the six recognized and widely adopted ACGME competencies (patient care, medical knowledge, practice-based learning and improvement, interpersonal and communication skills, professionalism, and systemsbased practice) that residents are required to cultivate during training. 49 Our blueprint pairs activities for teaching handoffs with assessments that measure residents' performance on the relevant competencies. This method extends the focus of curricula beyond the communication of information to medical knowledge, systems-based practice, and professionalism. Educators can adapt our blueprint to their program's specific needs, as customization is a necessary function of any tool to optimally teach and support handoffs within the given local context.
In addition, our blueprint incorporates the formal progression from directly to more remotely supervised handoffs. This tradition of residents demonstrating increased responsibility over time dates back to Halsted's pioneering work in residency education, 50 was expanded on by Kennedy and colleagues, [51] [52] [53] and also was emphasized in the 2010 ACGME Common Program Requirements. 36 Early in internship, curricula emphasize how to conduct effective basic handoffs. Over the course of residency, trainees learn to perform handoffs in more complex circumstances. Eventually, supervising residents and faculty entrust handoffs to trainees after formal assessments of their competence in the necessary skills.
In this approach, supervisors treat the handoff as an entrustable professional activity (EPA) or a discrete element of essential physician work that a supervisor can delegate or entrust to a resident, who will perform that task independently after the supervisor has determined that the resident has achieved a satisfactory level of competence. 54 -56 In our blueprint, a new intern handing off a sick patient for the first time warrants more supervision and guidance than a more experienced intern later in the academic year. In the senior years of residency, residents continue to build their handoff skills by collaborating on teams with faculty to tailor strategies and tools to best meet local needs and circumstances and to contribute to improved handoff practices within and across departments.
Because the information that is conveyed in the handoff is an abstract representation of clinical data based on the experience of one care team, a resident's ability to communicate (or to receive and recognize) the salient information about a patient also depends on his or her clinical experience. Thus, handoffs are complex clinical and communication tasks, and it is critical that residents acquire the specific skills to receive handoffs as well as to provide them. These skills include how to manage handoff dialogue through active listening, asking relevant questions, and collaborating to generate the optimal information exchange and shared understanding to guide care. The handoff communication skills of residents, particularly junior trainees, may also improve with greater supervision and coaching by more senior residents or faculty. 13, 18, 22 Our blueprint does not include specific tools for formative or summative assessment of residents' handoff skills, but we propose that such resources be developed or adapted locally, possibly from assessment tools found in the literature, such as the checklist for the Observed Simulated Hand-off Experience (OSHE). Our blueprint also includes competencies for senior residents, which rely on developing local assessment tools that precede a supervisor's decision to entrust a junior resident with the handoff. In addition, our blueprint contains a series of handoff-related quality improvement activities for senior residents and faculty, including interviewing outgoing and oncoming teams 23, 57, 58 and auditing written and electronic handoff information. 59 Another way for educators to customize the teaching and supervision of handoffs is to stratify them according both to the importance of the handoff and to the potential for communication breakdown (see Figure 1 ). Diagnostic complexity, patient vulnerability, uncertain disease trajectory, or incomplete medical history or test results, for example, are patientrelated factors that increase the importance of the handoff in the overall care of a patient. Conversely, the handoff of a straightforward, stable, or wellcharacterized patient is less likely to lead to an adverse event even if the handoff is conducted ineffectively. 
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Risk factors that increase the probability of a communication breakdown occurring include the degree of familiarity of the sender or receiver with the patient, the type of handoff, and the level of experience of the clinicians involved. An illustrative example of the effects of these risk factors is the intern in July for whom the potential for a communication breakdown during the handoff increases substantially. Therefore, new residents handing off complex, sick patients should be supervised until they have learned to perform sign-out effectively and the consequent risk of missed information decreases.
There also may be benefits to continuing some level of supervision or senior resident presence during handoffs even after the task has been approved as an EPA for the resident. From the perspective of enhancing patient safety, recommendations to extend supervision have been adapted from high-reliability organizations that have focused on how redundancy (another set of eyes and ears) can reduce handoff errors and how feedback to the presenter contributes to enhanced accuracy and learning. 17, 33, 60 This approach is congruent with the concept of resilience or a high-reliability organization's preoccupation with failure, which increases the ability of the system to detect the deterioration of patients, as well as information transfer errors and omissions. 17 For individual residency programs, implementing our blueprint entails selecting the appropriate tools and approaches, initially educating all residents and faculty to promote a common understanding of the educational intervention and tools, and the subsequent work by senior residents and faculty to adapt the tools and approaches to the programs' particular handoff situations and areas of risk. Specialists also conduct special circumstance handoffs, which have different needs for information exchange and dialogue. Examples of special circumstance handoffs include the anesthesiology team handing off a complex, postoperative patient to the surgical intensive care unit team, and the two handoffs to transfer a routine surgical patient from the operating room to the postanesthesia care unit and, subsequently, to the inpatient floor. Thus, rather than adopting a one-size-fits-all approach, educators seeking to improve residents' handoff skills will benefit from a model of teaching like our blueprint that provides the essential information in a way that can be customized to local needs and includes supervised progressive experiences and self-correcting feedback opportunities to accelerate and enhance resident learning and the application of these tools. 61 Used in this way, our blueprint is also relevant and adaptable to efforts to improve the handoff in nursing and other health professions.
Moving Forward
To ensure regulatory compliance and improve patient safety, educational strategies to teach handoff skills must be part of any effort to improve handoffs. In this article, we present a comprehensive, longitudinal blueprint that can be adapted to the time and financial resources available to residency programs and also tailored to meet specialty or local-level circumstances and needs. Our innovative approach 62 to teaching handoff skills can be applied by all educators and program directors who face the common problem of how to teach and assess residents. By design, our blueprint focuses on delineating solutions, highlighting specific competencies and evidence where appropriate for the use of a specific solution.
It also provides a useful starting point for future research into improving patient handoffs.
The interventions that we included in our blueprint either have undergone initial testing and validation or, like the OSHE, are based on earlier tools, such as the objective structured clinical examination, which have been extensively validated. 63, 64 Still, larger-scale tests are needed to study the effectiveness of these resources in enhancing residents' competence in handoff skills. Use of our blueprint by a number of groups has the potential to produce enough data to allow full validation of the included tools and to generate a robust database of methods to teach handoff skills that groups can customize for different specialties and local circumstances. Whether efforts to teach and support handoffs will translate into improved patient outcomes remains to be seen. Research to assess the impact of improved handoffs on patient outcomes is difficult to conduct because multiple factors and potential confounds exist in the complex clinical environment of the AHC. However, a starting point to system-wide handoff improvement is a shared vision and approach to augmenting the skills of residents who are engaged in more handoffs than ever with the advent of duty hours restrictions.
Figure 1
Risk-stratifying handoffs. The emphasis that a resident places on the handoff should be appropriate to the situation. In high-risk situations (i.e., the patient requires an escalation of care), the care team invests additional time and dialogue to complete the handoff. Conversely, for a straightforward, stable, or well-characterized patient, a concise and efficient handoff is more appropriate than a lengthy report. 
